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Bioluminescent particles, scintillons, from 
marine dinoflagellate, Gonyaulax polyedra, 
characterization, 105 
Bladder, toad, bioelectric properties and 
ionic content in, 261 s 
—, toad, preparation, oxygen consumption, 
and electrolyte content of isolated epi- 
thelial cells of, 770 
—, toad, site of stimulatory action of vaso- 
pressin on sodium transport in, 589 
Blood ceiis, red. See Erythrocytes. 


Cc 


Calcium binding site in relation to activa- 
tion of myofibrillar contraction, 655 
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Calcium hypothesis for ionic control of re- 
versal response of Paramecium caudatum 
cilia, 85 

— ions, effect on steady-state ionic dis- 
tribution in kidney cortex cells, 326 s 

— ions, permeability of Dosidicus gigas 
giant axon to, 115s 

— movements, intracellular, of frog skeletal 
muscle during recovery from tetanus, 65 

—, role in processes of excitation and con- 
traction in skeletal muscle, 180 s 

— and sodium, intracellular redistribution 
during stimulation of sodium transport 
in epithelial cells, 290 s 

Cardiac glycoside and external ionic con- 
centrations, effects on nature of Schwann 
cell electrical potential, 47 

Cell, intracellular calcium movements of 
frog skeletal muscle during recovery from 
tetanus, 65 

—, intracellular redistribution of sodium 
and calcium during stimulation of so- 
dium transport in epithelial cells, 290s 

— membrane preparations, structural 
studies, 19 s 

—, Schwann, electrical potential, effects of 
external ionic concentrations and cardiac 
glycoside, 47 

—, Schwann, transport of electrolytes 
and location of sodium by electron 
microscopy in, 61s 

Cells, Aplysia ganglion, ionic permeability 
changes during acetylcholine-induced re- 
sponses, 321 

—, epithelial, intracellular redistribution 
of sodium and calcium during stimula- 
tion of sodium transport in, 290 s 

—, epithelial, isolated, of toad bladder, 
preparation, oxygen consumption, and 
electrolyte content, 770 

—, kidney cortex, effect of calcium ions 
on steady-state ionic distribution in, 


326 s 
—, muscle, smooth, electrical transmission 
at nexus between, 347 


—, red, blood. See Erythrocytes. 
—, renal tubule, single, electrical proper- 


ties, 315;8 
—, tubular, kidney proximal, sodium and 
water transport in, 303 s 


Chemical composition of lipids, structure 
of lipid-water phases in correlation with, 
x-ray study of model systems, 378 

— transmitter and membrane potential in 


active transport of ions by rat skeletal 


muscle, 204 8 
Choline, concentrative accumulation by 
human erythrocytes, 497 


Cilia in Paramecium caudatum, ionic control 
of reversal response, calcium hypothesis, 
85 
Clam mantle, freshwater, origin of bio- 
electricai potential generated by, 478 
Conductance increases, sodium and potas- 
sium, in voltage-clamped lobster axons, 
blocked by barbiturates, 293 
—, lobster nerve membrane, interaction of 
DDT with components, 177 
Conductances, nerve membrane, and neuro- 
active agents, 93 $ 
Contraction-excitation coupling in bar- 
nacle muscle fiber examined with voltage 
clamp technique, 157 
Contraction and excitation in skeletal 
muscle, role of calcium in processes, 
180 s 
—, muscular, effects of potentiators on 
binding of cations by sarcoplasmic re- 


ticulum, 427 
—, myofibrillar, site of calcium binding in 
relation to activation of, 655 


Cortex cells, kidney, effect of calcium ions 
on steady-state ionic distribution in, 


326 s 
Crayfish caudal photoreceptor units, af- 
ferent stochastic modulation, 534 


— opener muscle, functional significance 
of differentiation of nerve terminals, 731 
— stretch receptor neurons, effects of lith- 
ium on different membrane components, 
635 


D 


DDT, 1,1,1-trichloro-2 ,2-bis(p-chlorophe- 
nyl)-ethane, interaction with compo- 
nents of lobster nerve membrane con- 
ductance, 177 

Dephosphorylation step, hypothetical, in 
transport adenosine triphosphatase sys- 
tem and ouabain-sensitive potassium 
efflux, relation between, 385 s 

Diaphragmatic guinea pig muscle, dener- 
vated, mechanism of Schultz-Dale reac- 
tion in, 677 

Dinoflagellate, marine, Gonyaulax polyedra, 
characterization of scintillons, biolumi- 
nescent particles, from, 105 





I 





Index to Subjects 


Dosidicus gigas axons, protein and ribo- 


nucleic acid metabolism, 728 

— gigas, giant axon, permeability to cal- 

cium ions, 1158 
E 


Electrochemical gradient, role in deter- 
mining potassium fluxes in frog striated 


muscle, 193 S 
Electrokinetic phenomena and water flux 
in squid axon, 123 8 


Electrolyte content, preparation, and oxy- 
gen consumption of isolated epithelial 
cells of toad bladder, 770 

Electrolytes, transport in Schwann cell and 
location of sodium by electron micros- 
copy, 61s 

Electron microscopic and physiological 
observations in heart muscle, correlations 
between, 211s 

— microscopy, location of sodium by, and 
transport of electrolytes in Schwann cell, 


61s 
Electroolfactogram generation, roles of so- 
dium and potassium ions in, 552 


Electrophysiological and osmometric analy- 
ses of permeability of alkali metal cations 
in lobster muscle, comparison of, 399 

Electroretinogram, lobster, potential os- 
cillations, 261 

Epithelial cells, intracellular redistribution 
of sodium and calcium during stimula- 
tion of sodium transport in, 290 s 

— cells, isolated, of toad bladder, prepara- 
tion, oxygen consumption, and electro- 
lyte content, 770 

Erythrocyte membrane, effects of fluoride 
on potassium and sodium permeability of, 

365 s 

Erythrocytes, human, concentrative accu- 
mulation of choline by, 497 

—, human, permeability to ammonium 
chloride, kinetic analysis, 579 

—, sheep, and thin and thick lipid mem- 
branes, effects of macrocyclic compounds 


on cation transport in, 373 8 
Esters, tropine, action on voltage-clamped 
lobster axon, 309 


Ethane, _1,1, 1-trichloro-2 , 2-bis(p-chloro- 
phenyl)-, interaction with components 
of lobster nerve membrane conductance, 

177 

Excitation and accommodation in space- 

clamped axons, temperature dependence, 
759 


809 


Excitation-contraction coupling in barnacle 
muscle fiber examined with voltage 
clamp technique, 157 

Excitation and contraction in skeletal mus- 
cle, role of calcium in processes, 180 s 

—, effect of low sodium, tetrodotoxin, and 
temperature variation upon, 621 


F 


Fiber, barnacle muscle, excitation-contrac- 
tion coupling examined’ with voltage 
clamp technique in, 157 

Fibers, barnacle muscle, isolated, so- 
dium and potassium fluxes in, 445 

—, muscle, striated, voltage clamp experi- 
ments in, 188 s 

—, nerve, squid, ultrastructural studies, 

448 

Filtration coefficient of axon membrane 
measured with hydrostatic and osmotic 
methods, 13 

Flow, osmotic, standing-gradient, analogue 
program for, 273 

—, osmotic volume, in proximal tubule of 
Necturus kidney, 517 

Fluoride, effects on potassium and sodium 
permeability of erythrocyte membrane, 


365 s 
Frog gastric mucosa, ionic permeability 
and water movement in, 226 s 


— gastric mucosa, metabolic state and re- 
sponse of potential to changes in external 


ion concentrations, 250)s 
— nerve sodium channels, pharmacologi- 
cal modifications, 199 


— oocyte, analysis by extractive and radio- 
autographic techniques of tritiated glyc- 
erol transport in, 703 

— skeletal muscle, intracc!lular calcium 
movements during recovery from teta- 


nus, 65 
— skin, fluxes and sodium distribution in, 
new model, 280 s 


— striated muscle, role of electrochemical 
gradient in determining potassium fluxes 


in, 193 8 
G 


Ganglion cells, Aplysia, ionic permeability 
changes during acetylcholine-induced 


responses, 321 
Gastric mucosa, frog, ionic permeability 
and water movement in, 226 s 


— mucosa, frog, metabolic state and re- 
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sponse of potential to changes in external 


ion concentrations, 250 S$ 
Gastric mucosa, ionic movement through, 
240 $ 


Glycerol, tritiated, transport in frog oocyte, 
analysis by extractive and radioauto- 
graphic techniques, 703 

Glycoside, cardiac, and external ionic con- 
centrations, effects on nature of Schwann 
cell electrical potential, 47 

Gonyaulax polyedra, characterization of scin- 
tillons, bioluminescent particles, from, 

105 
H 


Heart muscle, correlations between elec- 
tron microscopic and physiological ob- 
servations in, 211s 


K 


Kidney cortex cells, effect of calcium ions on 
steady-state ionic distribution in, 326s 
—, Necturus, proximal tubule, osmotic 


> 


volume flow in, 517 
— proximal tubular cells, sodium and 
water transport in, 303 s 
— tubule cells, single, electrical properties, 
3158 

L 


Lipid membranes, thin and thick, and sheep 
red cells, effects of macrocyclic com- 
pounds on cation transport in, 373 8 

Lipidic membranes, excitable artificial, 
experimental and theoretical data on, 

26 s 

Lipid-water phases, structure in correlation 
with chemical composition of lipids, 
x-ray study of model systems, 378 

Lithium, effects on different membrane 
components of crayfish stretch receptor 
neurons, 635 

Lobster axon, voltage-clamped, action of 
certain polyvalent cations on, 279 

— axon, voltage-clamped, action of tro- 
pine esters on, 309 

— axons, voltage-clamped, sodium and 
potassium conductance increases blocked 


by barbiturates, 293 
— electroretinogram, potential oscillations, 
261 


— muscle, comparison of permeability of 
alkali metal cations by electrophysio- 
logical and osmometric analyses, 399 

— nerve membrane conductance, interac- 
tion of DDT with components of, 177 


M 


Macrocyclic compounds, effects on cation 
transport in sheep red cells and thin and 


thick lipid membranes, 373 8 
Mammalian skeletal muscle, dynamic 
properties, 369 
Man, erythrocytes, concentrative accumu- 
lation of choline by, 497 
—, erythrocytes, permeability to ammonium 
chloride, kinetic analysis, 579 


Mantle, clam, freshwater, origin of bio- 
electrical potential generated by, 478 
Marine dinoflagellate, Gonyaulax polyedra, 
characterization of scintillons, biolumi- 
nescent particles, from, 105 
Membrane, axon, filtration coefficient 
measured with hydrostatic and osmotic 


methods, 13 
— charges in squid giant axons, experi- 
mental approach to determine, 131 8 


—, complex synthetic, new proposal for 
vasopressin action based on studies of, 


85 

— components of crayfish stretch mane 
neurons, effects of lithium on, 635 
— conductance, lobster nerve, interaction 
of DDT with components of, 177 
— conductances, nerve, and neuroactive 
agents, 93 S$ 


—, erythrocyte, effects of fluoride on po- 
tassium and sodium permeability of, 
365 s 

— potential and chemical transmitter in 
active transport of ions by rat skeletal 


muscle, 204 S$ 
— preparations, cell, structural studies, 
198 
—, squid axon, dynamic asymmetries, 
102 $ 
— watching, Is 
Membranes, asymmetrical solute movement 
across, I 
—, biological, characterization by equiva- 
lent pores, 335 8 


—, lipid, thick and thin, and sheep red cells, 
effects of macrocyclic compounds on 


cation transport in, 373 § 
—., lipidic, excitable, artificial, experimental 
and theoretical data on, 26s 


Metabolic state and response of frog gastric 
mucosa potential to changes in external 


ion concentrations, 250 8 
Metabolism, protein and ribonucleic acid, 
of squid axons, Dosidicus gigas, 728 
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Index to Subjects 


Metal cations, alkali, in lobster muscle, 
comparison of permeability by electro- 
physiological and osmometric analyses, 

399 

Microscopic, electron, and physiological 
observations in heart muscle, correlations 
between, 2118 

Microscopy, electron, location of sodium by, 
and transport of electrolytes in Schwann 


cell, 61s 
Mucosa, frog gastric, ionic permeability 
and water movement in, 226 s 


—, frog gastric, metabolic state and re- 
sponse of potential to changes in external 
ion concentrations, 250 s 

—, gastric, ionic movement through, 2408 

Muscle cells, smooth, electrical transmis- 
sion at nexus between, 347 

—, crayfish opener, functional significance 
of differentiation of nerve terminals, 731 

— fiber, barnacle, excitation-contraction 
coupling examined with voltage clamp 


technique in, 157 
— fibers, barnacle, isolated, sodium and 
potassium fluxes in, 445 
— fibers, striated, voltage clamp experi- 
ments in, 188 s 


—, frog skeletal, intracellular calcium 
movements during recovery from teta- 
nus, 65 

—, frog striated, role of electrochemical 
gradient in determining potassium fluxes 
in, 193 $ 

—, guinea pig diaphragmatic, denervated, 
mechanism of Schultz-Dale reaction in, 

677 

—, heart, correlations between electron 
microscopic and physiological observa- 
tions in, 2118 

—, lobster, comparison of permeability 
of alkali metal cations by electrophysio- 


logical and osmometric analyses, 399 
—, mammalian skeletal, dynamic proper- 
ties, 369 


—, rat skeletal, membrane potential and 
chemical transmitter in active transport 
of ions by, 204 8 

—, skeletal, role of calcium in processes 
of excitation and contraction in, 180s 

Muscular contraction, effects of potentiators 
on binding of cations by sarcoplasmic 
reticulum, 427 

Myelin, dynamic or stable, 8s 

Myofibrillar contraction activation, site of 
calcium binding in relation to, 655 


811 
N 

Necturus kidney, proximal tubule, osmotic 
volume flow in, 517 
Nerve and electric organ, thermodynamics 
of, 2218 

— fibers, squid, ultrastructural studies, 
448 
—, frog, sodium channels, pharmacologi- 
cal modifications, 199 


— membrane conductance, lobster, inter- 
action of DDT with components of, 177 
— membrane conductances and neuroactive 


agents, 93 $ 
— surface, divalent ions and hydrogen ioa 
concentration, 221 


— terminals in crayfish opener muscle, 
functional significance of differentiation, 


73! 
Neuroactive agents and nerve membrane 
conductances, 93 $ 


Neurons, crayfish stretch receptor, effects 
of lithium on different membrane com- 
ponents, 635 

—, pacemaker, Aplysia, spontaneous activity 
in isolated somata, 29 

Nexus between smooth muscle cells, elec- 
trical transmission at, 

Nucleic acid, ribo-, and protein metabolism 


of squid axons, Dosidicus gigas, 728 
O 

Ocellus, planarian, electrical response, 237 

—, planarian, spectral sensitivity, 255 


Oocyte, frog, analysis by extractive and 
radioautographic techniques of tritiated 


glycerol transport in, 703 
Organ, electric, and nerve, thermodynamics 
of, 2218 


Ouabain-sensitive potassium efflux and 
hypothetical dephosphorylation step in 
transport adenosine triphosphatase sys- 
tem, relation between, 385 s 

Oxygen consumption, preparation, and 
electrolyte content of isolated epithelial 


cells of toad bladder, 770 
P 
Palaemonetes vulgaris, spectral sensitivity, 
594 


Paramecium caudatum, cilia, ionic control of 
reversal response, calcium hypothesis, 


85 
Perfused giant axons, loss and recovery of 
sodium pump in, 162 s 
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Permeability changes, ionic, during acety]l- 
choline-induced responses of Aplysia 


ganglion cells, 321 
—, ionic, and water movement in frog 
gastric mucosa, 226 s 


— of alkali metal cations in lobster muscle, 
comparison of electrophysiological and 


osmometric analyses, 399 
— of Dosidicus gigas giant axon to calcium 
ions, 1158 
— of human erythrocytes to ammonium 
chloride, kinetic analysis, 579 


—, potassium and sodium, of erythrocyte 
membrane, effects of fluoride on, 365s 
Pharmacological modifications of frog nerve 


sodium channels, 199 
Phosphate compounds, high-energy, utiliza- 
tion by stomach, £358 


Photoreceptor units, crayfish caudal, af- 
ferent stochastic modulation of, 534 
Physiological, electro-, and osmometric 
analyses of permeability of alkali metal 
cations in lobster muscle, comparison of, 
399 

— and electron microscopic observations 
in heart muscle, correlations between, 


211s 
Planarian ocellus, electrical response, 237 
— ocellus, spectral sensitivity, 255 


Pore radius, equivalent, of axolemma of 
resting and stimulated squid axons, 81 s 
Pores, equivalent, characterization of bio- 
logical membranes by, 335 s 
Potassium efflux, ouabain-sensitive, and 
hypothetical dephosphorylation step in 
transport adenosine triphosphatase sys- 
tem, relation between, 385 s 
— fluxes in frog striated muscle, role of 
electrochemical gradient in determining, 
193 S 

— and sodium conductance increases in 
voltage-clamped lobster axons blocked by 
barbiturates, 293 
— and sodium fluxes in isolated barnacle 
muscle fibers, 445 
— and sodium ions, roles in generation of 
electroolfactogram, 552 
— and sodium permeability of erythrocyte 
membrane, effects of fluoride on, 365s 
— and sodium transport in squid giant 
axons, coupling and selectivity, 152 8 
Potentiators of muscular contraction, effects 
on binding of cations by sarcoplasmic 
reticulum, 427 


Prawn, common, Palaemonetes vulgaris, 


spectral sensitivity, 694 

Protein and ribonucleic acid metabolism 

of squid axons, Dosidicus gigas, 7258 
R 


Radioautographic and extractive tech- 
niques, analysis of tritiated glycerol trans- 
port in frog oocyte by, 703 

Reaction, Schultz-Dale, in denervated dia- 
phragmatic guinea pig muscle, mecha- 
nism, 677 

Renal. See Kidney. 

Reticulum, sarcoplasmic, effects of potentia- 
tors of muscular contraction on binding 


of cations by, 427 
Ribonucleic acid and protein metabolism of 
squid axons, Dosidicus gigas, 7258 


Roentgen ray study of model systems, struc- 
ture of lipid-water phases in correlation 
with chemical composition of lipids, 37 s 


Ss 


Sarcoplasmic reticulum, effects of potentia- 
tors of muscular contraction on binding 
of cations by, 427 

Schultz-Dale reaction in denervated dia- 
phragmatic guinea pig muscle, mecha- 
nism, 677 

Schwann cell electrical potential, effects of 
external ionic concentrations and cardiac 
glycoside, 4 

— cell, transport of electrolytes and loca- 
tion of sodium by electron microscopy 
in, 61s 

Scintillons, bioluminescent particles from 
marine dinoflagellate, Gonyaulax polyedra, 


characterization, 105 
Sensitivity, spectral, of common prawn, 
Palaemonetes vulgaris, 604 
—, spectral, of planarian ocellus, 255 


Sheep red cells and thin and thick lipid 
membranes, effects of macrocyclic com- 
pounds on cation transport in, 373 § 

Skeletal muscle, frog, intracellular cal- 
cium movements during recovery from 


tetanus, 65 
— muscle, mammalian, dynamic proper- 
ties, 369 


— muscle, rat, membrane potential and 
chemical transmitter in active transport 


of ions by, 204 § 
— muscle, role of calcium in processes of 
excitation and contraction in, 180 s 
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Skin, frog, fluxes and sodium distribution 


in, new model, 280 s 
—, toad, coupled solute fluxes in, 606 
—, toad, induced pacemaker activity on, 

785 


Sodium and calcium, intracellular redis- 
tribution during stimulation of sodium 


transport in epithelial cells, 290 s 
— channels, frog nerve, pharmacological 
modifications, 199 
— efflux from squid axons, recent experi- 
ments on properties of, 172 8 
— fluxes and distribution in frog skin, 
new model, 280 s 


—, location by electron microscopy, and 
transport of electrolytes in Schwann cell, 
61s 

—, low, tetrodotoxin, and temperature 
variation, effect upon excitation, 621 
— outflux in internally dialyzed squid 
axons, factors affecting, 149 S 
— and potassium conductance increases in 
voltage-clamped lobster axons blocked by 
barbiturates, 293 
— and potassium fluxes in isolated barnacle 
muscle fibers, 445 
— and potassium ions, roles in generation 
of electroolfactogram, 552 
— and potassium permeability of erythro- 
cyte membrane, effects of fluoride on, 
365 s 

— and potassium transport in squid giant 
axons, coupling and selectivity, 1528 
— pump in perfused giant axons, loss and 
recovery, 162 s 
— transport in toad bladder, site of stimu- 
latory action of vasopressin on, 589 
— transport, stimulation by aldosterone, 
271s 

— and water transport in kidney proximal 
tubular cells, 303 s 
Somata, isolated, of Aplysia pacemaker 
neurons, spontaneous activity in, 29 
Space-clamped axons, temperature de- 
pendence of accommodation and excita- 


tion in, 759 
Spectral sensitivity of common prawn, 
Palaemonetes vulgaris, 694 
— sensitivity of planarian ocellus, 255 
Squid axon membrane, dynamic asym- 
metries, 102 s 
— axon, water flux and electrokinetic phe- 
nomena in, 123 8 
— axons, dialyzed, ion fluxes in, 146 s 


813 


Squid axons, Dosidicus gigas, protein and 
ribonucleic acid metabolism, 728 
— axons, internally dialyzed, factors affect- 
ing sodium outflux in, 149 $ 
— axons, recent experiments on properties 
of sodium efflux from, 172 $8 
— axons, resting and stimulated, equiva- 
lent pore radius of axolemma, 81s 
— giant axons, coupling and selectivity of 

sodium and potassium transport in, 
1528 


* — giant axons, experimental approach to 


determine membrane charges in, 131 $8 
— nerve fibers, ultrastructural studies, 
448 
Stomach, utilization of high-energy phos- 
phate compounds by, 233 S 
Striated muscle fibers, voltage clamp ex- 
periments in, 188 s 
— muscle, frog, role of electrochemical 
gradient in determining potassium fluxes 


in, 193 $ 
= 


Tetanus, intracellular calcium movements 
of frog skeletal muscle during recovery 


from, 65 
Tetrodotoxin, low sodium, and temperature 
variation, effect upon excitation, 621 
Thermodynamics of nerve and electric 
organ, 2218 
Toad bladder, bioelectric properties and 
ionic coatent in, 261 s 


— bladder, preparation, oxygen consump- 
tion, and electrolyte content of isolated 
epithelial cells of, 770 

— bladder, site of stimulatory action of 
vasopressin on sodium transport in, 589 


— skin, coupled solute fluxes in, 606 
— skin, induced pacemaker activity on, 
785 


Transmitter, chemical, and membrane 
potential in active transport of ions by 
rat skeletal muscle, 204 8 

Triphosphatase, adenosine, transport sys- 
tem, relation between ouabain-sensitive 
potassium efflux and hypothetical de- 


phosphorylation step in, 385 s 
Tropine esters, action on voltage-clamped 
lobster axon, 309 
Tubular cells, kidney proximal, sodium 
and water transport in, 303 s 


Tubule cells, renal, single, electrical 
properties, 3158 
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Tubule, proximal, Necturus kidney, osmotic 
volume flow in, 517 


Vv 


Vasopressin, new proposal for action based 
on studies of complex synthetic mem- 
brane, 385 

—, site of stimulatory action on sodium 
transport in toad bladder, 589 

Visual systems, single and multiple, in 
arthropods, 125 

Voltage clamp experiments in striated 
muscle fibers, 188 s 

— clamp technique, excitation-contraction 
coupling in barnacle muscle fiber ex- 
amined with, 157 

Voltage-clamped Iocbster axon, action of 
certain polyvalent cations on, 279 


Voltage-clamped lobster axon, action of tro- 

pine esters on, 309 

— lobster axons, sodium and potassium 

conductance increases blocked by bar- 

biturates, 293 
WwW 


Water flux and electrokinetic phenomena 
in squid axon, 123 8 
Water-lipid phases, structure in correla- 
tion with chemical composition of lipids, 
x-ray study of model systems, 378 
Water mov-ment and ionic permeability in 
frog gastric mucosa, 226 s 
— and sodium transport in kidney proximal 
tubular cells, 303 8 
x 


X-ray. See Roentgen ray. 





